Split leucine-specific domain of leucyl-tRNA synthetase from the hyperthermophilic bacterium Aquifex aeolicus.
Leucyl-tRNA synthetase (LeuRS) from Aquifex aeolicus is the only known heterodimer synthetase. It is named LeuRS alphabeta;, and its alpha and beta subunits contain 634 and 289 residues, respectively. Like Thermus thermophilus LeuRS, LeuRS alphabeta has a large extra domain, the leucine-specific domain, inserted into the catalytic domain. The subunit split site is exactly in the middle of the leucine-specific domain and may have a unique function. Here, a series of mutants of LeuRS alphabeta consisting of either mutated alpha subunits and wild-type beta subunits or wild-type alpha subunits and mutated beta subunits were constructed and purified. ATP-PPi exchange and aminoacylation activities and the ability of the mutants to charge minihelix(Leu) were assayed. Interaction of the mutants with the tRNA was assessed by gel shift. Two peptides of eight and nine amino acid residues in the domain located in the alpha subunit were found to be essential for the enzyme's activity. We also showed that the domain in LeuRS alphabeta plays an important role in minihelix(Leu) recognition. Additionally, the domain was found to have little impact on the assembly of the heterodimer, to play a role in the thermal stability of the whole enzyme, and to interact with the cognate tRNA in the predicted manner.